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ABSTRACT

Purpose: This paper has examined the impact of open innovation business model in technology commercializa-

tion with the data from 30 companies of manufacturing firms in South Korea. 

Methods: The findings provide support for distinguishing five hypotheses relating to development time, IP 

management, sales, firm size and R&D intensity. To test the hypotheses, data were collected using via e-mail 

and fax. Small and medium-sized (less than 300 employees) and large industrial firms were chosen for this 

study. 

Results: The result shows that openness in its business model is positively associated with successful technol-

ogy commercialization.

Conclusion: The major findings and the implications are: First, as the business model gets more open, develop-

ment period of technology will be more favorable which gets benefit from rising costs of innovation. Second, 

as the business model gets more open, large portion of sales are created from new products. Thus, the problem 

of shorter product life in the market which affects large portion of market revenue can be solved through 

an open business model. Third, in general, R&D intensity, firm size and the level of IP management affect 

determination of business model types. The findings also suggest that companies need to increasingly address 

their external technology exploitation process instead of focusing on their internal innovation processes.
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1. Introduction

Technology commercialization is not an option in R&D for survival in today’s competitive markets. The 

capability of commercializing technology depends on the competence of the firms, which refers to the com-

petence of the firms to use technologies in products across a wider range of markets, incorporate a greater 

breadth of technologies in products, and get products to market faster (Nevens et al., 1990). The question 

is how. Innovation activities have frequently been shown to be a key element for increasing the market 

share, market value as well as the long-term survival prospects of firms (e.g. Banbury and Mitchell, 1995; 

Brockhoff, 1997; Brockhoff, 1999). According to the 2008 EU industrial R&D Investment Scoreboard2), 

based on data collected from 1,000 EU companies and 1,000 non-EU companies, all 2,000 companies in-

creased R&D investments by 9% in 2007/8, compared to 10% in past year’s Scoreboard and 7% in the year 

before3). Moreover, in Japan, a study by the Cabinet Office (2005) found that the efficiency of pri-

vate-sector R&D declined during the 1990s. It seems that the overall output from investment in innovation 

doesn’t reflect the large amount of inputs. Why? As a matter of fact, everyone says innovation is important, 

but almost no one agrees on the best way to profit from it and remains for many companies an irksome 

mystery.

Indeed, firms have long faced concerns on how to obtain returns to innovation, particularly when they 

lack the resources to fully exploit or appropriate the returns (Teece, 1986). From the BCG Innovation 2008 

survey, when asked what they thought was preventing their companies from achieving higher returns, 

based on 3,000 global executives, executives most commonly cited a risk-averse corporate culture (36%), 

as well as overly lengthy development times (36%). Companies have historically relied on large investments 

in internal research and development (R&D) to drive innovation and provide sustainable growth. This verti-

cally-integrated model, however, is eroding due to a number of factors. A more open and transnational ap-

proach, which Henry Chesbrough named ‘open innovation’, is emerging as an effective alternative to the 

closed innovation model. In fact, the open innovation framework helps explain how firms have used the rise 

of open-resource to develop new forms of innovation strategies. The key tenet of open innovation is that 

not all good ideas will emerge from inside the organization and not all good ideas generated within the or-

ganization can be successfully commercialized by the same firm. Chesbrough (2003a) suggests that many 

innovative firms have shifted to an ‘open innovation’ model, using a wide range of external actors and 

sources to help them achieve and sustain innovation. Indeed, from the survey result4), in 2006, 53 percent 

of innovative firms have shifted to an ‘open innovation’.

To date, open innovation concepts and practices have been explored primarily in the U.S., with compre-

hensive case studies covering numerous American companies such as P&G, IBM, Intel and Lucent 

(Chesbrough, 2003b; 2006). Nevertheless, there is a need for empirical study that has examined the degree 

2) The EU Industrial R&D Investment Scoreboard is published annually by the European Commission (JRCIPTS/DG RTD) as part of 

its Industrial Research Investment Monitoring and Analysis activity (IRMA). Company data were collected by Company Reporting Ltd.

3) For more information on R&D investment date, please look at “The 2008 EU Industrial R&D Investment Scoreboard”

4) Bain & Company, Management Tools and Trends, 2008
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to which firms follow the open innovation paradigm regarding the acquisition and commercialization of 

technology assets, prior works in this field are mostly based on theoretical considerations and case studies 

(Lichtenthaler, 2008b). Moreover, there are no prior works on assessing business models of companies in 

the perspective of open and closed innovation.

Hence, this paper explores how open business model distinguishes itself from other forms of business 

model and, first and foremost, finds the role of openness in explaining technology commercialization and 

the following essential questions arise, which have not been examined in earlier work. Is open innovation 

really the solution to foster technology commercialization? If so, to what degrees have firms adopted the 

open business models? What impacts does the open innovation business model have in technology commer-

cialization? These issues are analyzed with data from small and medium-sized and large industrial firms in 

Korea, which has been conducted to support these complex issues in open innovation paradigm. 

Accordingly, the aim of this study is to look at how open innovation is being practiced in Korea companies 

both large and small and find out how risk-averse culture and lead time can be reduced through open in-

novation and eventually foster technology commercialization through open innovation. Secondly, this study 

examines how closed and open business model, suggested by Henry Chesbrough, affect R&D performance 

such as R&D intensity, sales, IP management. The first section reviews the previous literature and sets out 

the hypotheses of this study. Then, the paper presents the empirical results to test the hypotheses. Finally, 

the last section provides discussion of the findings and the managerial and scholarly implication. 

2. Theoretical Background and Hypotheses

2.1 Open Innovation Business Model

In 2001, envelops tainted with anthrax had spread infection and death through the U.S. postal system. 

Executives in Pitney Bowes realize that their core business of mailing system is threatened by anthrax. It 

was chaos for corporations and mailing services where they had to find solution that could protect people 

from the deadly virus. Pitney Bowes’s core competence was in the area of secure metering systems that 

protected postal revenue; the $4.1 billion market leader had nothing in its pipeline to shield clients against 

a biological threat as unexpected as anthrax (Rigby et al., 2002). Pitney Bowes decided to look for ideas 

outside because they have to respond fast and effectively to the problems. With help from the outside in-

ventors, Pitney Bowes was able to introduce new products and services effectively to secure the mail 

against bioterrorism (Rigby et al., 2002).

As the market become more competitive, it requires faster response with an effective solution to 

consumers. However, for the companies, problems are R&D cost and time. Indeed, companies are finding 

it increasingly difficult to justify investments in innovation. The open business models address issues re-

lates to problems that companies are facing by leveraging external research-and-development resources 

to save time and money in the innovation process. Henry Chesbrough notes that there is a paradigm shift 
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in how companies commercialize industrial research.

“Today, the former leading industrial enterprises are encountering remarkably strong competition 

from many newer companies. These newcomers overtook the incumbent firms with little or no basic 

research of their own: Intel, Microsoft, Sun, Oracle, Cisco, Genentech, Amgen, Genzyme. These com-

panies have been very innovative, but they achieved their innovative success with the research dis-

coveries of others. And there is a legion of other, even newer companies waiting to supplant these 

firms, should the opportunity arise.”5)

Knowledge production through investments in R&D has been dominated by secretive and self-contained 

in-house processes to keep it proprietary. However, this negative perception of knowledge spillovers be-

tween firms and their environment is fading as recent literature has pointed towards the merits of acquiring 

external knowledge (Tsang, 2000) and moving from “research and develop” towards “connect and develo

p”6)(Huston and Sakkab, 2006).

2.2 Hypotheses

Business model plays a key role in achieving business potential through research and development 

(R&D). The purpose of open/closed business models concept has been defined by emphasizing value crea-

tion as a part of managing technology commercialization. Figure 1 suggests a number of possible factors 

that defines the characteristics of open/closed business models through assessing business models of the 

firms. The possible factors are: (1) Technology development time (2) The level of IP exploitation (3) 

Percentages of sales (Product<1yr/4yrs) (4) Size of the firms (5) R&D Intensity. By accessing business 

models of the firms, not only firms with open business model or closed business model have been dis-

tinguished with its relationship with five factors, but also how difference in business models allows the firm 

to flank or attack its competitors, reduce costs, improve quality, absorb new technologies, expedite learning 

from customers, and improve new market performance. The hypothesized relationships are illustrated in 

Figure 1.

Figure 1. Conceptual Model of the Implications of Business Models

5) Chesbrough, H.W. Managing Open Innovation. Research-Technology Management, 2004: 23-26 [Jan-Feb]

6) The concept “Connect and Develop” drawn by P&G is about finding good ideas and brings them in to enhance and 

capitalize on internal capabilities.
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Due to shorter product life cycle, many products in mature industries are revitalized by product differ-

entiation and market segmentation. Indeed, organizations increasingly reassess product life cycle costs and 

revenues due to time available to sell a product and recover the investment shrinks. The combination of 

rising development costs and shortening market windows compresses the economics of investing in in-

novation, reducing the company’s ability to earn a satisfactory return on its innovation investment 

(Chesbrough, 2006). Open business models attacks the cost side and revenue side of the problem. It attacks 

the cost side of the problem by leveraging external research-and-development resources to save time and 

money in the innovation process (Chesbrough, 2007). It also attacks the revenue side. P&G, for instance, 

is creating new brands by licensing technologies from other companies around the world, resulting in prod-

ucts like the SpinBrush, a battery-operated toothbrush, which generated first year sales of $200 million 

(Chesbrough, 2007). It demonstrates, depends on the level of exploiting IP, how IP management can bring 

profits to the companies. Many studies claimed that internal technology assets were opened primarily to at-

tain additional revenue. Thus, Chesbrough suggests that the combination of leveraged cost and time savings 

with new revenue opportunities confers powerful advantages for companies willing to open their business 

models. 

Langfield-Smith and Greenwood (1998) state that collaboration helps to develop new products and proc-

esses, improves quality, and reduces lead times. Thereby, R&D organizations no longer need to be confined 

by the constraints of internal resources and lengthy innovation processes; instead, R&D leaders can accel-

erate the time to market by creating a new, virtual organization that leverages technology to create virtual 

processes across a network of both internal and external strategic partners (Holtzman, 2008). Indeed, best 

practice companies are building integrated networks through acquisitions, strategic alliances and cross-in-

dustry collaboration with the purpose of being mutually beneficial and protected. The main strategy for 

maintaining a competitive advantage is to insulate the innovations through leveraging the organization’s 

unique technical skill sets. These organizations have empowered a core group of key senior executives 

from R&D, Marketing, Sales, Finance, and Operations to review and expedite high potential opportunities. 

This cross-functional group is given clearly defined roles and responsibilities, processes, tools and metrics 

which track progress and measure success. These types of empowered executive groups are critical to en-

sure timely feasibility approval. They meet regularly to assess and approve ideas generated either in-

ternally or through the alliance network.

Kimberly Clark has formed a “Global Intellectual Asset Team” which is responsible for managing the 

end-to-end intellectual assets process at business and enterprise levels. This team finds potential partners, 

negotiates deals, and manages the relationships. They are also responsible for determining the appropriate 

business model to most effectively develop and capitalize on the potential innovation. Since shifting to an 

open innovation approach, the company has reduced their time to market by 30% (Holtzman, 2008). Thus, 

the following hypotheses have been proposed.

H1. The firm’s degree of openness in its business model positively influence the development time of R&D

H2. The firm’s degree of openness in its business model positively influence the level of exploiting IP
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A central component in the movement toward open or interactive innovation models is a change in the 

way firms go about searching for new ideas and technologies for innovation (Laursen and Salter, 2006). 

Laursen and Salter (2006) explores the relationship between the openness of firms’ external search strat-

egies and their innovative performance by analyzing 2,707 UK manufacturing firms, theorizing that “the 

deeper and wider the search, the better the results attained from technological development.” Analysis of 

business performance through technology development was divided into (1) sales contributions from the 

development of the world’s first products in their category (2) sales contribution from the development of 

the company’s own first products (3) sales contribution from improvement on existing products. The scope 

of open search was measured by the breadth (represented by the number of external information sources 

searched) and the depth (represented by the number of external information sources highly used by other 

companies). Based on the UK Innovation Survey, they used the Log-Tobit model and concluded that open 

search enhances the performance of technology development. More specifically, depth of search promotes 

drastic innovation, while breadth of search promotes gradual innovation. 

Instead of exploring the relationship between the openness of firms’ external search strategies and their 

innovative performance, studies from Faems, Looy and Debackere (2005) and Nieto and Santamaria (2007) 

focused on the impact of open innovation. The study of Faems et al. analyzed the effects of inter-firm co-

operation on innovation in group of Belgian manufacturers. It tested the following three hypotheses regard-

ing open cooperation: (1) businesses pursuing collaboration with a diverse range of organizations will ach-

ieve higher innovation performance; (2) “exploitative” collaboration will improve existing technologies and 

products alike; and (3) “explorative” collaboration will produce favorable effects for development of new 

technologies and products. To verify the hypotheses, the study used the 1997 Community Innovation 

Survey of 1,377 Belgium manufacturers. To measure the degree of innovation performance, the study used 

the contribution of the resulting products to overall company sales. The diversity of cooperation among or-

ganizations was measured by an index comprising (1) other departments inside a company (2) rival compa-

nies (3) customers, (4) consulting firms (5) suppliers (6) universities and (7) research institutes, on a scale 

of one to seven. “Exploitative” cooperation was determined by the presence of cooperative activities with 

customers and suppliers on a scale of one to ten, while “explorative” cooperation was measured by the 

presence of cooperative activities with universities or research institutes on a scale of one to ten. The 

control variables were firm size, appropriation efforts, affiliation with multinationals, degree of R&D in-

tensity, and an industry dummy variable etc. sales growth through product development and improvement 

increased along with growth in the degree of collaboration. The division between exploitative collaboration 

and explorative collaboration also was found to be valid.

Lichtenthaler (2005, 2007) conducted a survey with 154 European companies in order to analyze the 

performance, functions, and management of external commercialization activities. The study showed that 

sales revenue created by external commercialization had a positive relation with operating profits. 

However, only 40% of respondents posted growth in income from external commercialization, indicating 

that only a handful of companies manage to carry it out successfully.

In a survey of 5,455 Canadian manufacturing firms, Amara and Landry (2005) evaluated the hypothesis 
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that the more diversified information sources are, the higher the innovation novelty becomes. This study 

categorized the degree of technological innovation into three levels of (1) first-in-the-world development, 

(2) first-in-the-country development, and (3) first-in-the-company development. Information sources were 

categorized into four categories: internal sources, markets, research institutes, and generally available 

information. Control variables were state-sponsored programs, the competition index, firm size, R&D in-

vestment, and other innovation activities, etc. Based on the Canada Innovation Survey of 1999, the study 

concluded, using a multi variate LOGIT model, that the more information sources the businesses sought, the 

higher the level of technological novelty they achieved. Therefore, the following hypothesis has been 

proposed.

H3. Companies that have openness in its business model positively influence the percentage of firm’s to-

tal sales from new products

Nieto and Santamaria’s study (2007) analyzed the impact of R&D collaboration networks on technology 

innovation among Spanish manufacturers. Their study focused on analyzing the impact of collaboration ac-

tivities, continuity in collaboration and the number of collaboration partners on the degree of innovation. 

Control variables included firm size, R&D intensity, export intensity, and industrial characteristics. To ana-

lyze the impact of past collaboration activities on current performance, this study used the Lagged model 

for all independent variables. This study used panel data (1998-2002) concerning Spanish manufacturers, 

and employed the bivariate probit model as a test method. Collaboration activities and continuity were 

found to result in a higher degree of innovation. Among the collaboration partners, suppliers contributed 

most to the degree of innovation, followed by customers and research institutes. Collaboration with rival 

companies, however, showed no positive influence on the degree of innovation. Among the control varia-

bles, R&D intensity and export intensity were found to exert a positive influence. External commercializa-

tion has occurred in the real world even before studies were undertaken, and some successful cases like 

those of IBM have already been noted (Klein, 2003; Chesbrough, 2007). 

R&D intensity and marketing expenses are the two major business decisions that critically affect the 

firm's performance while performance implications of the two strategic decisions are still unclear and vary 

according to performance measures and possibly differ from industry to industry (Lin et al., 2006). 

However, R&D intensity of a firm signifies the strategic importance of innovation to the firm. Although a 

high level of R&D intensity does not guarantee the generation of successful innovations, firms that invest 

heavily in R&D are more likely trying to compete on the basis of innovativeness and technology break-

through (O'Brien, 2003).

Lichtenthaler and Ernst’s study (2008) considers inward and outward technology transactions as the main 

directions of open innovation. Data from a survey of 154 industrial firms are used to test three hypotheses 

relating technology aggressiveness, external technology acquisition, and external technology exploitation 

(Lichtenthaler et al., 2008). The result shows that there is a significant and positive effect of firm size, 

which means larger firms acquire more technology from external sources than smaller firms. Moreover, 
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there is a significant and positive influence of R&D intensity (Lichtenthaler et al., 2008). Lichtenthaler and 

Ernst suggest that as external technology exploitation has become a broader trend only in recent years, it 

is still driven by large pioneering firms, which have a larger technology portfolio than smaller companies. 

In addition, while on OECD report found a positive correlation between changes in business-sector R&D in-

tensity and multifactor productivity growth during the 1980s and 1990s in the OECD area, the fact that 

Japan recorded a decline in Multi-factor productivity (MFP) growth despite higher R&D spending suggests 

that its investment in innovation was less efficient (OECD, 2001).

Lin, Lee, Hung (2005) explores how technology-based firms deploy their R&D and marketing resources 

for commercializing their technology assets. Especially, they examine the main effects of R&D intensity, 

knowledge stocks, and commercialization orientation on firm performance as well as the interaction effects 

among the above variables. The data was collected from the US patent and financial data of 258 US-based 

technology public firms. It tested the following five hypotheses regarding commercialization: (1) The R&D 

intensity of a technology firm positively influences the firm’s financial performance (2) The commercializa-

tion orientation of a technology-based firm positively influences the firm’s performance (3) R&D intensity 

and commercialization orientation interact positively in influencing the performance of a technology-based 

firm (4) The knowledge stocks of a technology-based firm positively influence its performance (5) 

Commercialization orientation and the knowledge stocks interact positively in influencing the performance 

of a technology-based firm. Their result suggests that firms in different technology categories should have 

different technology commercialization strategies. Especially, they found out that sales and R&D ex-

penditures can be complementary to each other and the interaction effect of R&D intensity and commerci-

alization orientation is found to be positive and significant. 

H4. Companies that have openness in its business model positively influence the size of the firms

H5. Companies that have openness in its business model positively influence the R&D intensity of a firm

3. Method

3.1 Sample and Data Collection

In a recent literature review (Chesbrough, 2006), the business model framework (BMF) has been 

introduced. Chesbrough suggested that six kinds of business models undifferentiated (Type 1), differ-

entiated (Type 2), segmented (Type 3), externally aware (Type 4), integrated (Type 5), and adaptive (Type 

6) represent the innovation process and IP management aspects associated with each type of the model 

(Chesbrough, 2006). The theoretical model and the hypotheses are entirely based on the insight from prior 

research of open innovation. However, no prior research in the literature takes this perspective to examine 

the effectiveness of open business models in R&D performance.

To test the hypotheses, data were collected using via e-mail and fax. Small and medium-sized (less than 
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300 employees) and large industrial firms were chosen for this study. The data for the analysis are drawn 

from the survey where it was implemented in 2008. Types of questions used in open innovation survey are 

described in APPENDIX A and B. The survey was sent to 125 business units in South Korea in October 

2008. The open innovation survey drew responses from 30 researchers and directors from R&D division 

of the firms, corresponding to a response rate of 24%. Of the 40 questionnaires, data were sufficiently 

complete from 30 firms. Despite the assurances of complete anonymity and confidentiality, however, some 

of the firms did not include their name of the company or sales of main products. If the confidential nature 

of the questions in the survey is taken into account, this response rate can be considered high. A profile 

of the sample shows a reasonable spread of industrial firm size: small and medium-sized firms (43%) and 

large firms (57%).

3.2 Classifications

Using the open innovation survey, different types of business models for small and medium-sized firms 

and large firms in South Korea were determined. Table 1, suggested by Henry Chesbrough, lists all 20 

questions for determining types of business models for manufacturing firms. Each firm was asked to in-

dicate on a five-point scale the degree of recognition for each source. On the survey, the questions are 

grouped together under 6 different headings (Type 1: Undifferentiated, Type 2: Differentiated, Type 3: 

Segmented, Type 4: Externally aware, Type 5: Integrated, and Type 6: Adaptive).

Table 1. Diagnostic Questions for Assessing Business Models

* Chesbrough H. 2006, Open Business Models, Harvard University Press: Cambridge, MA.
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Table 2 shows the results for the entire range of questions for manufacturing firms in South Korea. 

Overall, 4.1 on average, the results indicate that majority of large firms have business model type 4 

(Externally aware) whereas many small and medium-sized firms have business model type 1 

(undifferentiated) with 4.08 on average. As might be expected, large firms have started to open itself to 

external ideas and technologies in the development and execution of the business, an important distinction 

from the type 3 business model (Chesbrough, 2006). However, small and medium-sized firms are in the 

phase where they do not have distinct business model and lack a process for managing one.

Table 2. The Business Model Assessment of Korea Manufacturing firms, year 2008 (n=30)

4. Measures

To ensure reliability of the constructs, reliability analyses were carried out. The six types of business 

model, as classified in the previous section, are utilized for distinguishing open business model impact on 

technology commercialization.

4.1 Independent Variables

Six types of business model can be divided into two groups. Type 1, type 2, and type 3 are in the cat-

egory of closed business model whereas open business model includes type 4, type 5 and type 6. Type1 

(undifferentiated) business model is a four-item scale (Cronbach’s alpha=.77) assessing appropriate busi-

ness model as perceived by the respondents. These four five-point scale items reflect the degree to which 

the companies are capable of differentiate their business from its competitors, reasoning out why custom-

ers buy from them or leave them and knowing what control they have over the future direction of their 
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business. Exploratory factors analysis supports only one factor and accordingly this study average the four 

items as an overall assessment measure of type1. Type2 (differentiated) business model is a three 

five-point scale item (Cronbach’s alpha=.66) indicating the extent to which the companies are capable of 

earning a price premium for their product or service, sustaining their differentiation over time, and devel-

oping a second successful offering. Exploratory factors analysis supports only one factor and accordingly 

this study average the three items as an overall assessment measure of type 2. Type3 (segmented) busi-

ness model is a four five-point scale item (Cronbach’s alpha=.53) indicating the extent to which the compa-

nies are capable of creating new market segments and extending their market. There liability of the variable 

of type 3 business model (α=0.53) is somewhat lower below 0.7 but is merely acceptable (Hair et al., 1998).

Starting from business model type 4, companies are starting to open itself to external ideas and tech-

nologies in the development and execution of the business (Chesbrough, 2006). Type4 (externally aware) 

business model is a three five-point scale item (Cronbach’s alpha=.86) indicating the extent to which the 

companies are looking outside regularly for new ideas and technologies. Also, in this business model, cus-

tomers and suppliers know about company’s future roadmaps and marketing department involves in the in-

novation process. Type5 (integrated) business model is a three five-point scale item (Cronbach’s al-

pha=.70) where it has to satisfy three factors: innovation management, roadmaps, and understanding of 

business model. Type6 (adaptive) business model is a three five-point scale item (Cronbach’s alpha=.74) 

where it asks companies’ capability of directing the future evolution of their markets, matching business 

model to customers and suppliers, and supporting their technology as a platform where companies routinely 

invest in projects.

4.2 Dependent Variables

To capture a firm’s open innovation effect within the each types of business model, two variables, devel-

opment period (development period) and percentage of sales from products (Sales (Product<4yrs)),were 

used. Following the literature (Buzzell and Gale, 1987), the survey asked managers, ‘Once your company 

has developed a new product, how long on average does it take your company to introduce it to the mar-

ket?’ Indeed, for the development period, due to the confidentiality of this information in most firms, devel-

opment period was measured in the following six categories: 1yr~2yrs, 2yrs~3yrs, 3yrs~4yrs, 4yrs~5yrs, 

5yrs~6yrs, and over 6yrs. 

Several concepts have been discussed in the literature for capturing innovation success (for an overview 

see OECD, 2005). Some focus on innovation inputs (R&D expenditure), while others point towards the con-

sequences of innovation activities, e.g. patents, new processes and products. The latter perspective has 

been chosen. While each new product may be valuable in itself, firm success heavily depends on its market 

acceptance. Hence, this research conceptualize innovation success as the share of sales achieved with 

products new to the firm (Laursen and Salter, 2006). However, due to the high p value for new product 

(Sales (Product<1yr)), percentage of sales from products that are less than four years (Sales 

(Product<4yrs)) has been chosen. Thus, it can be compared with each type of business model to demon-
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strate innovative firms have higher percentage of sales from new products rather than from products that 

are launched 4 years ago. 

4.3 Control Variables

Furthermore, we add control variables for several other factors that may influence the estimation results. 

The relationship between firm size and innovation capability has long been a debated issue in the in-

novation literature (Freeman and Soete, 1997). Most empirical studies of firm performance include firm size 

as a control variable or an independent variable. Moreover, firms may suffer from a liability of size or 

smallness. Thus, SMEs and large firms are distinguished by number of full-time employees in the company. 

In addition, because of the higher commercialization potential, R&D intensity, i.e., R&D expenditure as a 

percentage of sales, has been considered as another control variable to reflect the size of a firm’s technol-

ogy portfolio. 

The study controlled also for IP exploitation types, which could determine the companies’ IP strategy. 

Higher exploitation of IP might encourage companies to view it as another class of corporate asset or rev-

enue generation opportunities. Thus, it was measured in the following six categories: 1. NA, 2. Reactive, 

3. Defensive, 4. Enabling asset, 5. Financial asset, and 6. Strategic asset. Moreover, open innovation divi-

sion was measured in the following three categories as a control variable: 1. NA, 2. Yes (subdivision of OI), 

and 3. Yes (main division of OI).

5. The Impact of Open Innovation

The Pearson product-moment correlation coefficient (sometimes referred to as the MCV or PMCC, and 

typically denoted by r) was used for analyzing the impact of open innovation. Pearson's correlation co-

efficient (named after Karl Pearson, 1857-1936) is a number between -1 and 1 that measures the strength 

of a linear relationship between two continuous variables. It is a common measure of the correlation (linear 

dependence) between two variables X and Y. However, in the presence of extreme outlier, or in the pres-

ence of a non-linear relationship, Pearson's r may not detect a significant correlation.

Descriptive statistics are given in Table 3 with a relatively high mean of 3.33, which reflects that tech-

nology development time is usually considered a major challenge in technology commercialization. In addi-

tion, the data shows that the firms in the sample have an average of 2.81 in its business model. Thus, the 

business model of Korea firms is mostly in between Type 2 and Type 3. With a mean of 2.56 on a 

five-point scale, the firms in the sample have relatively high percentage of sales from the products that are 

launched less than four years. However, the firms with a mean of 2.48 have relatively lower percentage 

of sales from the products that are launched less than a year.
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Table 3. Descriptive Statistics

5.1 The Cross Impact of Open Innovation on Variables

Table 4 presents correlations, means and standard deviations for the variables under consideration. This 

study attempts to understand the roles of open business model in technology commercialization. Table 4 

suggests that the correlation among the dependent and independent variables were consistent with 

expectations. The data shows significantly positive and negative correlations between business models and 

nearly all variables. The analyses showed that business model was negatively and significantly related to 

the development time (p < 0.01) of technology, which means more openness in its business model de-

creases the development time. These results supported Hypothesis 1. Percentage of sales from the prod-

ucts that are launched less than four years (p < 0.10) was negatively and significantly related to the busi-

ness models. However, percentage of sales from the products that are launched less than a year (p < 0.05) 

was positively and significantly related to the business model. The result shows how openness in its busi-

ness model affects sales from new products. Thus, these two results supported Hypothesis 3. 

Firm type (p < 0.05) was negatively and significantly related to the business model whereas R&D in-

tensity (p < 0.05) was positively and significantly related to the business model. As the firms get bigger, 

there is more openness in its business model with the increase in R&D intensity. These results supported 

Hypothesis 4 and Hypothesis 5. Moreover, the level of IP management was positively and significantly re-

lated to the business model meaning there is higher level of exploiting IP with open business model. 

Accordingly, the result supported Hypothesis 2.
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Table 4. Descriptive Statistics and Correlations among Variables

Pearson correlations; One-tailed t-test applied. * p < 0.10; ** p < 0.05; *** p < 0.01

5.2 The Impact of the Development Times and Sales on Open Innovation

As we noted in the introduction on the key issue in preventing the companies from achieving higher re-

turns, from the BCG Innovation 2008 survey, executives most commonly cited overly lengthy development 

times. In reflection upon stated problem, we wanted to see how six different types of business models get 

benefit from overly lengthy development times and its affect in sales. Thus, in Table 5, models 1 and 2, 

the development period and sales (product<4yrs) have been used to capture open innovation effect of the 

each type of business model. Again, the result shows that there are significantly positive effects of firm 

size and negative effects of R&D intensity. Model 1 shows a significantly positive effect of Type 3 

(Segmented), Type 4 (Externally aware), and Type 5 (Integrated), which, however, disappears when in-

troducing other dependent variable. In model 1, Type 1 (Undifferentiated), Type 2 (Differentiated), and 

Type 6 (Adaptive) do not have a significant effect. 

In model 2, the result shows that R&D intensity and IP management have negative effects whereas firm 

size have positive effect on sales (product<4yrs). Interestingly, both Type 1 and Type 2 are positively re-

lated to sales from the products that are less than 4 years. These findings moderately support Hypothesis 

3 and indicate that in general companies with closed business model would achieve a higher percentage of 

sales from the products that are launched less than 4 years.
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Table 5. Results of OLS7) Analyses

* p < 0.10; ** p < 0.05; *** p < 0.01

Unstandardized coefficients with standard errors in parentheses

6. Discussion and Implication

6.1 Major Findings

This research has examined the impact of open innovation business model in technology commercializa-

tion by applying the data from 30 companies of manufacturing firms in South Korea. The findings provide 

support for distinguishing five hypotheses relating to development time, IP management, sales, firm size 

and R&D intensity. The result shows that openness in its business model is positively associated with suc-

cessful technology commercialization. The major findings and the implications are: First, the results of the 

regression analysis indicate that in general as the business model gets more open, development period of 

technology will be more favorable which gets benefit from rising costs of innovation. Moreover, as the 

business model gets more open, large portion of sales are created from new products. Thus, problem of 

shorter product life in the market which affects large portion of market revenue can be solved through 

7) The method of calculating the regression coefficient (the slope) is called ordinary least squares, or OLS. OLS estimates the 

slope by minimizing the sum of squared differences between each predicted (aX +b) and the actual value of Y. One reason 

for squaring these distances is to ensure that all distances are positive.
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open business model. Secondly, the findings indicate that in general R&D intensity, firm size and the level 

of IP management affect determination of business model type. It is also noted that companies need to in-

creasingly address their external technology exploitation process instead of focusing on their internal in-

novation processes. 

Empirically, this article recognizes and measures the degree to which firms follow the open innovation 

paradigm regarding the acquisition and commercialization of technology assets; in contrast, prior works in 

this field are mostly based on theoretical considerations and case studies (Lichtenthaler, 2008b). Moreover, 

this study provides a richer understanding of the relationships among different types of business models 

while setting the stage for exploring their influence on technology commercialization. Another contribution 

is assessing business models of companies in the perspective of open and closed innovation. Furthermore, 

this study has analyzed the various formal and informal mechanisms that a firm can use to integrate their 

business model toward more open with its impact in technology commercialization.

6.2 Theoretical and Managerial Implication

The technological management literature shows that firms have great difficulty managing innovation that 

fall outside of their previous experience, where their earlier beliefs and practices do not apply 

(Chesbrough, 2002b). It is time for change where new business model for managing innovation is essential. 

This article has implications for research into the importance of having open business model for successful 

technology commercialization, in particular, through this research; it introduced one of the methods for fos-

tering technology commercialization. In order for the firms to benefit from the external innovation, the or-

ganizations need to identify such innovations, maintain the absorptive capacity to understand them, and be 

able to combine such spillovers with firm specific internal innovation to produce a product tailored to the 

firm’s specific needs (West & Gallagher, 2006). 

With regard to open/closed business model, the conceptual model integrates both theoretical and prac-

tical aspects to advance towards a practical theory of open innovation. The five hypotheses relating to de-

velopment time, IP management, sales, firm size and R&D intensity have shown that the level of closeness 

or openness in its business model deepens our understanding of R&D management in profiting from open 

business model. Accordingly, the companies need to increasingly address their external technology ex-

ploitation process instead of focusing on their internal innovation processes by defining their present busi-

ness model. Indeed, most companies find it very difficult to define their present business model, let alone 

handle more than one business model at the same time or develop a new innovative business model 

(Gerards, 1979; Collins & Porras, 1994). Yet this is exactly where opportunities arise to create value for 

the company because a business model is by definition based on a company’s unique core competencies, 

experience and innovative potential. Companies with an open innovation approach are fully aware of their 

dominant business model and can develop new ones if needed (Meer, 2007). They can value new innovative 

models proposed by outsiders and adopt them if they wish. But for most companies thinking in alternative 

business models is still a long way from home, as this research highlighted.
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6.3 Limitation and Future Research

This research benefits from the dataset covering the manufacturing firms in South Korea. However, all 

studies have limitations especially on the quantitative side that may provide opportunities for future 

research. First, our results are limited to the Korea context. Moreover, it does not cover all Korea manu-

facturing industries and the results may not apply to all sectors of the economy. Comparative studies from 

developed but also developing countries with different institutions and cultural norms could provide val-

uable new insights. Also, further research on open innovation processes is still necessary and essential in 

terms of method for creating innovation processes that enable a high degree of collaboration. Since, ac-

quiring or searching external knowledge become important part of the innovation process, it could be inter-

esting to investigate the companies that have succeeded as well as failures to understand enablers as well 

as barriers.
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APPENDIX

APPENDIX A: DIAGNOSTIC QUESTIONS FOR ASSESSING BUSINESS MODELS

I. Undifferentiated (Type 1) (4 items, α=0.77) (1=Strongly disagree, 5=Strongly agree)

(1) Is there anything that differentiates this business from its competitors?

(2) Why do customers buy from us?

(3) Why do customers leave us?

(4) What control do we have over the future direction of our business?

II. Differentiated (Type 2) (3 items, α=0.66) (1=Strongly disagree, 5=Strongly agree)

(1) Do we earn a price premium for our product or service?

(2) Can we sustain our differentiation over time? For how long?

(3) Are we likely to develop a second successful offering? When?

III. Segmented (Type 3) (4 items, α=0.53) (1=Strongly disagree, 5=Strongly agree)

(1) Are we an engineering-driven company?

(2) Have we created new market segments, or did our customers find us?
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(3) Can we further segment our markets?

(4) Can we extend our market?

IV. Externally aware (Type 4) (3 items, α=0.86) (1=Strongly disagree, 5=Strongly agree)

(1) Do we look outside regularly for new ideas and technologies

(2) Do our key customers and suppliers know about our future roadmaps?

(3) Is marketing an equal partner in the innovation process

V. Integrated (Type 5) (3 items, α=0.70) (1=Strongly disagree, 5=Strongly agree)

(1) Is our business model widely understood within our company?

(2) Do our key customers and suppliers share their road maps with us?

(3) Is innovation managed as a business or as a technology function?

VI. Adaptive (Type 6) (3 items, α=0.74) (1=Strongly disagree, 5=Strongly agree)

(1) Can we direct the future evolution of our markets?

(2) Will customers and suppliers fit their business models to ours?

(3) Do other companies routinely invest in projects that require our technology as a platform?

α = Cronbach’s alpha

APPENDIX B: THE OTHER MEASUREMENT ITEMS

1. Initial development time of core products

① 1~2 yrs  ② 2~3 yrs  ③ 3~4 yrs  ④ 4~5 yrs  ⑤ 5~6 yrs  ⑥ over 6 yrs

2. R&D intensity of your company

① 1~3%  ② 3~6%    ③ 6~9%    ④ 9~12%  ⑤ over 12%

3. The level of IP management

①  NA ② Reactive ③ Defensive ④ Enabling asset ⑤ Financial asset ⑥ Strategic asset

4. Percentage of sales from products (products < 1yr)

① NA    ② 0%       ③ 1~49%    ④ 50~99%    ⑤ 100%

5. Percentage of sales from products (products < 4yrs)

① NA    ② 0%       ③ 1~49%    ④ 50~99%    ⑤ 100%

6. Open innovation division

① NA    ② Yes (subdivision of OI)    ③ Yes (main division of OI)
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7. Size of the firm

① Large firm   ② Small and Medium Enterprise (< 300 employees)
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